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Abstract 

Background: This paper describes the systematic development of a text-driven and a video-driven web-based 
computer-tailored intervention aimed to prevent obesity among normal weight and overweight adults. We 
hypothesize that the video-driven intervention will be more effective and appealing for individuals with a low level 
of education. 

Methods and Design: The Intervention Mapping protocol was used to develop the interventions, which have 
exactly the same educational content but differ in the format in which the information is delivered. One 
intervention is fully text-based, while in the other intervention in addition to text-based feedback, the core 
messages are provided by means of videos. The aim of the interventions is to prevent weight gain or achieve 
modest weight loss by making small changes in dietary intake or physical activity. The content of the interventions 
is based on the l-Change Model and self-regulation theories and includes behavior change methods such as 
consciousness raising, tailored feedback on behavior and cognitions, goal setting, action and coping planning, and 
evaluation of goal pursuit. The interventions consist of six sessions. In the first two sessions, participants will set 
weight and behavioral change goals and form plans for specific actions to achieve the desired goals. In the 
remaining four sessions, participants' will evaluate their progress toward achievement of the behavioral and weight 
goals. They will also receive personalized feedback on how to deal with difficulties they may encounter, including 
the opportunity to make coping plans and the possibility to learn from experiences of others. The efficacy and 
appreciation of the interventions will be examined by means of a three-group randomized controlled trial using a 
waiting list control group. Measurements will take place at baseline and six and twelve months after baseline. 
Primary outcome measures are body mass index, physical activity, and dietary intake. 

Discussion: The present paper provides insight into how web-based computer-tailored obesity prevention 
interventions consisting of self-regulation concepts and text-driven and video-driven messages can be developed 
systematically. The evaluation of the interventions will provide insight into their efficacy and will result in 
recommendations for future web-based computer-tailored interventions and the additional value of using video 
tailoring. 

Trial registration: NTR3501. 
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Background 

Obesity is a major global health problem [1,2]. The 
World Health Organization estimated that in 2008 about 
502 million adults worldwide were obese [2] and it is 
expected that this figure will continue to rise in the fu- 
ture [1]. An individual is classified as obese when the 
Body Mass Index (BMI: weight in kilograms / height in 
meters 2 ) is 30 or higher [3]. In the Netherlands, about 
12% of the adult population is obese and it is expected 
that this proportion will rise to 18% by 2024 [4]. There 
is, however, a significant difference in obesity prevalence 
between individuals with a lower and a higher level of 
education [5-7]. In the Netherlands, 18.4% of individuals 
with a low level of education are obese, while this per- 
centage is only 6.5% among people with a higher level of 
education, making the lower educated group an import- 
ant target group for obesity prevention programs [5]. 
These high and increasing prevalence rates are worrying, 
particularly because obesity is associated with a range of 
health problems, such as type 2 diabetes, cardiovascular 
diseases, musculoskeletal disorders, psychological dis- 
turbance, different types of cancer, and premature death 
[8,9]. Obesity also causes a considerable economic bur- 
den, due to health care use, absenteeism, disability pay- 
ments, and loss of productivity [1,8-10]. Because of the 
high burden of obesity, its prevention has become a high 
priority in many international and national public health 
policies [4,11]. 

Nevertheless, effective and efficient interventions to 
prevent obesity that can reach large numbers of people 
are scarce [12,13]. Moreover, these interventions are not 
always specifically geared to meet the needs of individ- 
uals with a low level of education [5,6,14]. Overall, it can 
be concluded that there is an urgent need for effective 
interventions to prevent obesity that can reach large 
numbers of people and that also appeal to and are effect- 
ive for individuals with a lower level of education. 

Ideally, obesity prevention interventions should have 
the possibility to adapt to an individual's characteristics, 
because in general each individual wants to manage his/ 
her body weight in his/her own specific way [15,16]. 
Web-based computer-tailored interventions may fulfill 
this requirement since these interventions can provide 
personally adapted messages based on an individual's re- 
sponses to, for example, an online questionnaire [17,18]. 
In the last decade, attention to web-based computer- 
tailored interventions has increased because of their po- 
tential advantages such as the ability to reach many indi- 
viduals in a relatively cheap way [19] and the possibility 
for participants to use the intervention whenever they 
prefer [20]. Further, as web-based computer- tailored 
interventions require minimal human contact, they are 
also potentially cost-effective [21]. In addition, because the 
content of a web-based computer-tailored intervention 



can be adapted to an individual's characteristics, it is 
suggested that messages are better read, saved, and 
remembered as compared to non-tailored materials [22]. 
Several reviews have already reported the promising 
effects of web-based computer-tailored interventions for 
modifying dietary and physical activity behavior [18,23] 
and preventing weight gain [24]. Web-based computer- 
tailored interventions may, therefore, be a good innovation 
to help in targeting the public health problem of obesity. 

We developed two versions of a web-based computer- 
tailored intervention aimed to prevent obesity among 
Dutch adults with a healthy weight or limited overweight 
(BMI between 18.5 and 30). Both interventions have 
exactly the same educational content, but differ in the 
format in which the information is delivered. One inter- 
vention is fully text-based, without the use of visual ele- 
ments (text-text intervention), while the other provides 
the core messages by means of videos with additional 
text-based information (video-text intervention). Al- 
though tailoring is considered to be an effective health 
education technique, the way messages are communi- 
cated may be even more important. We hypothesize that 
the video-text intervention will be more appealing and 
effective for individuals with a low level of education. 
Lower educated individuals have, for example, lower 
literacy skills, making textual messages less effective for 
these individuals [25]. Providing messages by means of 
other communication formats, such as videos, may 
therefore be a better way to reach these individuals [26]. 
An advantage of video messages is the fact that these do 
not require abstract text to be translated into concrete 
actions [27], which lower educated individuals often find 
harder to do [25,28]. Video messages reduce the cogni- 
tive effort needed to process information, which will free 
resources to process the main message and accordingly 
lead to a better understanding [29]. Research has already 
shown that videos can effectively attract attention and 
stimulate comprehension in lower educated individuals 
[26,30,31], while another study has shown a media pref- 
erence in these individuals for video over text [32]. In 
addition, there is evidence that videos can be effective in 
improving cognitions such knowledge, attitude, self- 
efficacy, and intention [33,34] as well as actual behavior 
[35,36]. Hence, video-text interventions may be a prom- 
ising approach to effectively increase the attention and 
comprehension of individuals with a low level of educa- 
tion, which will facilitate information processing and 
ultimately behavior change [37,38]. 

As the use of a planned approach during intervention 
development increases the likelihood for an intervention to 
be effective [39], we used the Intervention Mapping (IM) 
protocol [40] to develop the two versions of the interven- 
tion and the corresponding implementation and evaluation 
plan. The IM protocol is a framework for effective theory- 
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and evidence-based decision making at each step in inter- 
vention development, implementation, and evaluation. The 
protocol consists of six succeeding steps that can be worked 
through in an iterative manner. The aim of this paper is to 
describe the systematic development of the two web-based 
computer-tailored interventions according to the six steps 
of the IM protocol. 

Methods and design 

The interventions were developed by systematically going 
through the six steps of the IM protocol. In the first step 
of this protocol, a needs assessment is carried out using 
the PRECEDE model [41]. The second step provides the 
foundation for the intervention by specifying in detail who 
and what will be changed through the intervention. In step 
three, theory-based methods and practical applications are 
identified that can be used to achieve the intervention 
goals. Step four concerns the actual program develop- 
ment, by using all the products of the previous steps; dur- 
ing this step, a pretest of the intervention is conducted as 
well. In step five, adoption and implementation plans are 
specified. Finally, in step six, both an effect and process 
evaluation plan are developed. 

Step 1: needs assessment 

Obesity is caused by an energy imbalance, in which en- 
ergy intake exceeds energy expenditure [42]. Important 
obesity-related dietary behaviors associated with a high 
energy intake are consuming energy-dense food (i.e. high 
in fat, salt, and sugars), drinking sugared drinks and al- 
cohol, and consuming large portions of foods [42]. En- 
ergy can be expended by means of physical activity, 
which can be divided in different sub-behaviors such as 
active transportation (e.g. cycling to work), daily activ- 
ities (e.g. cleaning), leisure time activities (e.g. walking), 
and sports [9]. Hence, physical activity and dietary intake 
are important targets in the prevention of obesity [9]. By 
improving these two behaviors the energy balance can 
be restored, which in turn will prevent weight gain. In 
line with the fact that individuals with low levels of edu- 
cation have the highest rate of obesity, they also tend to 
have the highest energy intake [43] and the lowest phys- 
ical activity levels [44]. This confirms the importance of 
developing interventions that are appealing and effective 
for these individuals. 

Prevention of obesity is thought to be most successful 
when focusing on small changes in dietary intake and 
physical activity, since small changes are easier to initiate 
and maintain than large changes as strict diets or follow- 
ing an intensive sport schedule [45]. Further, achieving 
small changes could lead to an increased self-efficacy, 
which in turn could stimulate people to make additional 
small changes [45]. This small changes approach assumes 
that changes of about 100 kilocalories (kcal) per day are 



sufficient to ensure an energy balance which is in equilib- 
rium and accordingly prevent weight gain [45]. This is 
equal to about 2,000 more steps of walking per day or 20 
more minutes of other physical activities per day. To con- 
sume 100 kcal less per day, individuals only have to con- 
sume a litde less of energy-dense food or substitute food 
such as a regular soda for a diet soda or a snack for a piece 
of fruit. These kinds of moderate energy reductions are 
sufficient to result in sustained decreases in energy intake 
without increased feelings of hunger [46] . To lose a little 
weight (about five kilogram in one year), individuals have 
to make daily changes of 200 kcal. 

Based on the small changes approach, the primary 
objective of the two web-based computer-tailored inter- 
ventions is to realize small changes in physical activity 
and dietary intake of 100 or 200 kcal per day in order to 
prevent obesity (i.e. maintain weight or achieve modest 
weight loss) among Dutch adults with a healthy weight 
or limited overweight. 

Step 2: program objectives 

The goal of step two is to formulate change objectives, 
which are the most proximal goals of an intervention 
that help in achieving the behavioral and weight goals. 
The two components that are needed to formulate 
change objectives are performance objectives (i.e. sub- 
behaviors within the desired behavior) and their deter- 
minants [40]. 

Performance objectives 

It has been suggested that in particular self-regulation 
concepts are important to successfully achieve weight 
management goals, such as identification of a problem, 
setting goals, making plans, monitoring weight and be- 
havior, and having coping skills [39,47]. Evidence has, 
for example, shown that individuals with adequate self- 
regulation skills are more successful in changing com- 
plex and habitual behaviors such as physical activity and 
dietary intake as well as in achieving weight maintenance 
[48,49]. The performance objectives (PO's) and accord- 
ingly the content of the interventions were, therefore, 
based on the concepts and phases of self-regulation 
models. For example, the first PO is 'individuals decide 
to prevent weight gain: maintain current weight or lose 
a little weight'. An overview of all PO's can be found in 
Additional file 1 (Table SI). It should be noted that 
although these PO's follow a sequence of action, it is 
possible to return to previous PO's. 

Determinants 

The next step was to identify the most relevant (i.e. 
important and changeable) determinants of each PO. 
For this purpose we carried out an extensive literature 
review on determinant studies. During this process, the 
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I-Change Model [37] was used as framework to identify 
determinants for the pre-motivational, motivational, and 
post-motivational phase. This model is an integration 
of various behavior-oriented theories such as the Social 
Cognitive Theory, Health Belief Model, Theory of Planned 
Behavior, Transtheoretical Model, and Goal Setting theor- 
ies. Based on a determinant analysis, the most relevant 
determinants that need to be targeted in the intervention 
are knowledge, awareness, risk perception, attitude, social 
influence, self-efficacy, intention, skills, and action plan- 
ning (see Additional file 1: Table SI). 

Change objectives 

Change objectives (CO's) specify what individuals have 
to learn in order to accomplish PO's [40]. CO's are cre- 
ated by combining the PO's and determinants. In total, 
we formulated around 150 CO's. An example of a CO 
concerning PO 6 (i.e. make coping plans to deal with 
difficulties) and the determinant knowledge is 'individ- 
uals can explain how to deal with encountered difficul- 
ties'. Additional file 1 (Table SI) provides a selection of 
the most important CO's per PO and determinant. 

Step 3: methods and applications 

In the third step, theoretical methods for changing each 
determinant were selected and translated to practical ap- 
plications. Methods and applications were retrieved from 
literature concerning behavior change techniques and 
study protocols of previous studies [40,50,51]. Additional 
file 1 (Table SI) provides an overview of the most im- 
portant theoretical methods and practical applications of 
the program. When applicable, this table also shows the 
differences in practical applications between the text- 
text and video-text intervention. The most important 
methods and applications are elucidated in more detail 
below. It should be noted that both interventions have 
exactly the same educational content in order to allow 
for a direct comparison between the text-text interven- 
tion and the video-text intervention. For the video-text 
intervention, particularly the practical applications re- 
lated to PO 1, 2, 7, and 8 are converted into videos. 

Providing information 

To increase an individual's knowledge and skills, provid- 
ing information is included as theoretical method. In 
line with the parameters of this method (e.g. information 
must be relevant) [40], the program mainly consists of 
basic information that individuals are required to have 
in order to change their behavior successfully. Individ- 
uals will, for example, receive information about the 
small changes approach (PO 2). To prevent that par- 
ticipants have to read something that they already know 
or are not interested in, they mostly have the possibility 
to choose which information they want to read. The 



program, for example, consists of optional in-depth in- 
formation, such as the amount of kcal in various food 
products, which can be read by clicking on hyperlinks. 
Important information, such as information about the 
small changes approach, is included in the regular se- 
quence of the program, as this information is important 
for making further steps in the process. In both the 
video-text as text-text intervention, all information is 
provided by means of text-based messages. 

Consciousness raising and feedback 

Consciousness raising and feedback will be used to in- 
crease individuals' awareness about their body weight 
(PO 1 and 8), physical activity level, and dietary intake 
(PO 2, 7, and 9). For this purpose, individuals' have to 
answer various questions about, for example, their body 
weight and general dietary intake and physical activity 
pattern. Based on their answers, they will receive tailored 
feedback about how they can improve their weight and 
behavior. This feedback will help participants to set ap- 
propriate weight and behavior change goals. In the 
video-text intervention, all these messages will be deliv- 
ered using videos. In these videos, the feedback is given 
by actors playing an expert in the field of nutrition and 
physical activity. Simultaneously with the video message, 
a table is shown below the videos consisting of very spe- 
cific information, for example the different food prod- 
ucts a participant consumes or a participant's BMI. In 
the text-text intervention, the same table will be pro- 
vided only accompanied with text-based messages. 

Decisional balance 

To help participants decide which behavior change 
would suit them best (PO 2), a decisional balance format 
is included as well. For this purpose, individuals will be 
asked about their attitudinal, self-efficacy, and social 
influence beliefs regarding physical activity and dietary 
intake. Based on their answers, the program will suggest 
which behavior would be most suitable for them to 
change. A person who has indicated, for example, to 
have a positive attitude and sufficient self-efficacy expec- 
tations for a change in dietary intake will be advised to 
choose for a change in dietary behavior. Participants can 
decide whether or not they will work through this part 
of the program. This optional part will only be advised 
to individuals who indicate that they find it difficult to 
decide which behavior change would suit them best. 
Because this procedure is optional, this part is only elab- 
orated by means of text and thus exactly the same in 
both versions of the intervention. 

Goal setting 

Goal setting is used as a method to help participants 
attain the desired behavior change [52]. In the program, 
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participants can select a goal from a list with pre-defined 
options (i.e. goals) for weight, diet, and physical activity. 
We used a closed-ended goal setting format to prevent 
the formation of inadequate goals. Participants will be 
instructed about how to select a goal by means of writ- 
ten text. To further help participants set appropriate 
goals, they will receive extensive feedback on their behav- 
ior and weight, as mentioned before. After this feedback, 
participants have to decide whether they want to main- 
tain their current weight or lose a little weight (PO 1) and 
how they want to achieve their weight goal, either by in- 
creasing their level of physical activity, improving dietary 
intake or both (PO 2). The possibility to change both be- 
haviors is included, because several studies have shown 
that multiple health behavior interventions result in 
greater weight loss [53], have higher participation rates 
[54], and may be more cost-effective [53]. Individuals 
subsequently have to choose specific sub-behavior(s) 
within the chosen main behavior. Within physical activ- 
ity, individuals can choose from three sub-behaviors: ac- 
tive transportation, physical activity in leisure time, and 
sports. For dietary intake a distinction is made in: dairy 
produce, sandwiches, food at dinner, snacks, hot and cold 
beverages, and alcohol. Individuals can choose a max- 
imum of two sub-behaviors per main behavior (i.e. diet- 
ary intake and physical activity). Finally, individuals also 
have to decide how they want to improve the chosen sub- 
behavior using again a pre-defined list with goals. For 
dietary intake, participants can choose to eat smaller por- 
tion sizes, consume a less energy-dense alternative or eat 
less of a certain food product. For example, an individual 
who chooses for snacks subsequently has to indicate 
whether he/she wants to eat fewer snacks, eat low 
energy-dense snacks or eat smaller portion sizes of 
snacks. For physical activity, individuals have to decide 
whether they want to increase the frequency or duration 
of activity. For example, an individual can decide to walk 
more times per week as well as to walk longer per time. 
As this whole goal setting application concerns choices 
and decisions individuals have to make, this part is 
exactly the same in both interventions and merely elabo- 
rated by means of text. 

Action, preparatory, and coping planning 

Research has shown that intended behavior changes are 
more likely to result in action when behavioral inten- 
tions are translated into concrete plans [55,56]. Hence, 
after individuals have set goals, they have to form plans 
for action to achieve the intended goals (PO 3). Action 
plans are generally made by means of the 'if-then' format 
[56]. The 'if specifies when a specific action has to be 
performed, while the 'then' describes what specific 
action will be taken. In the interventions, individuals 
have the opportunity to make three kinds of plans: 



action (i.e. plans to perform the specific behavior), 
preparatory (i.e. plans for preparation), and coping plans 
(i.e. plans to deal with difficult situations). Individuals 
first have to formulate one action plan for every chosen 
sub-behavior (e.g. if I have lunch break at work, then I 
will eat an apple instead of a candy bar). To realize the 
behavior change, individuals also have the opportunity 
to formulate a maximum of three preparatory plans for 
each chosen sub-behavior (e.g. If I go to the supermarket 
on Monday, I will buy five apples). Both the action and 
preparatory plans will be formulated using an open- 
ended 'if-then' format. This format was chosen since a 
small pilot study among members of the target popula- 
tion has shown that this was the most preferred method 
for making action and preparatory plans. The 'if and 
'then' are predefined and individuals have to complete 
this sentence by filling out their own ideas and prefer- 
ences. Individuals will also receive examples of good 
plans to help them formulate appropriate plans. 

Individuals often encounter barriers that can hinder a 
successful behavior change [37]. Hence, a coping plan- 
ning element will be introduced in the program once 
participants have started with the behavior change. They 
will be given the opportunity to make coping plans for 
situations in which they experience or expect difficulties 
to successfully perform the intended behavior. For each 
sub-behavior, individuals can specify a maximum of 
three coping plans using a closed-ended format, as the 
pilot study has also shown that this format was preferred 
for coping plans. Individuals can choose difficult situa- 
tions from a pre-defined list. This list is composed based 
on findings from previous studies [57,58] and a pilot 
study that was performed among members of the target 
population. To make a coping plan, individuals first have 
to choose which difficult situations they encountered or 
expect to encounter (e.g. a busy working day). Subse- 
quently, they will receive feedback on how to deal with 
these situations followed by the opportunity to choose a 
coping response from a list for every chosen situation. 

It should be noted that because of the large variety 
that can exist in plans and in order to provide clear 
examples of adequate plans, the planning part is carried 
out merely using textual messages. Hence, this part is 
exactly the same for the video-text and text-text inter- 
vention and there were no additional video messages. 

Modeling 

To target individuals' self-efficacy to carry out the 
desired behavior change and the corresponding plans 
(PO 6, 7, 8, and 10), modeling techniques are used. 
Narratives are used as a practical application for model- 
ing. A narrative is a constructive format in which a 
sequence of events is described [59]. For each sub- 
behavior, two narratives are created. The narratives 
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follow a chronological storyline in which a role model 
tells how his/her behavior change is going and how he/ 
she deals with encountered difficulties. Each story con- 
sists of implicit tips and participants can choose whether 
they want to view these stories. In line with the parame- 
ters of modeling, all narratives show people who are 
struggling with their behavior change but eventually suc- 
ceed in achieving their goal [40]. In the text-text inter- 
vention, the narratives merely consist of text, while the 
narratives in the video-text intervention are displayed by 
means of videos. In these videos an actor plays the role 
of a model (i.e. a person who also used the program). A 
different actor is used for each of the eighteen narratives 
in order to increase the credibility of the stories. To en- 
sure that participants can identify themselves with the 
persons in the narratives, we used a variety of actors 
with differences in ethnic background, age, gender, edu- 
cational level, and BMI. In the text-text intervention, 
these characteristics were described in text in the intro- 
duction of the narratives. 

Reinforcement and external attribution 

Besides modeling, participants' self-efficacy will also be 
targeted by means of reinforcement and external attri- 
bution. During the interventions, the progress toward en- 
actment of plans and goal achievement of the participants 
will be evaluated. This evaluation will, for example, assess 
whether participants have gained, maintained, or lost 
weight (PO 7) as well as whether or not they have im- 
proved their physical activity level and/or dietary intake 
(PO 8). Participants who achieve their goals successfully 
will be complimented, while those who fail to achieve their 
goals will receive feedback in which the failure will be 
attributed to external factors that people cannot control in 
order to prevent a decrease in self-efficacy [60]. In the 
video-text intervention, this feedback will be provided by 
means of a video message, in which the progress of an 
individual is discussed. Simultaneously with the video 
message, a table is shown below the video consisting of an 
overview of participants' changes in body weight and diet- 
ary intake and/or physical activity during the program. In 
the text-text intervention, the same table will be provided, 
but then accompanied with text-based messages. 

Step 4: program development 

Scope and sequence 

The program consists of six sessions. Six sessions was 
considered to be sufficient to go through all phases of 
the I-Change Model and self-regulation theories. Figure 1 
provides a flowchart of the six sessions, including a brief 
description of their content. In session one, participants 
have to decide whether they want to maintain their 
current weight or lose a little weight and how they want 



to achieve this goal: improving their physical activity 
level, dietary intake or both (PO 1 and 2). In session 
two, participants have to decide which specific sub- 
behaviors they want to change and how (PO 2), followed 
by the formation of action and preparatory plans (PO 3). 
It should be noted that the content of session one and 
two could have been combined into one large session, 
but because too much feedback may become too exten- 
sive for people to process [23], it was decided to use two 
separate sessions. However, at the end of session one, 
participants can decide to continue with session two dir- 
ectly. After session two, participants can start with 
enacting their plans and performing the desired behavior 
(PO 4 and 5). The remaining four sessions can be 
accessed in the next weeks, with at least one week be- 
tween the sessions. The date for visiting the next ses- 
sions can be chosen by the participant. The focus of 
these sessions is on evaluating the progress toward 
meeting the weight and behavior change goals and en- 
actment of the action plans and helping participants to 
deal with encountered or expected difficulties, for which 
they can make coping plans (PO 6, 7, and 8). In session 
four and five, participants have the possibility to change 
their goals and/or action plans (PO 9) and correspond- 
ingly go back to session two. In session four, five, and 
six, participants can further choose whether they want 
to view the narratives, which can help them in generat- 
ing ideas for coping plans. Finally, the sixth session gives 
additional attention to how to maintain the behavior 
change on the long-term (PO 10). In total, participants 
can use the assigned intervention for a period of max- 
imum three months, which is sufficient to follow all 
sessions. Each session lasts approximately 15 minutes, 
even though session two (in which current behavior is 
assessed) may take a bit longer to complete. 

Development 

The two interventions are developed using the Tailorbuilder 
software (OSE, the Netherlands), a program which is spe- 
cifically designed to develop web-based computer-tailored 
interventions. To enhance participant retention and out- 
comes [61], the interventions are integrated into a website 
(http://www.gewicht-in-balans.info). This website provides 
information about the study, the intervention, and answers 
to frequently asked questions. Participants have to log in to 
the website in order to use their assigned intervention. 
Once logged in, participants also have the opportunity to 
read information and advices from previous sessions. 

For the video-text intervention 240 videos were recorded. 
Because of budgetary constraints it was unfortunately not 
possible to convert all educational messages into videos. 
In all video messages an actor reads the messages aloud 
(i.e. the text in the text- text intervention). The video mes- 
sages related to physical activity were recorded in a gym 
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Session 1 

Generic information about aim and content of the program 



Assessment of demographic characteristics and questions concerning risk perception 
towards weight gain 



Feedback on participants' BMI and their perceived severity and susceptibility beliefs 
towards weight gain 

Generic information about small changes approach and body weight 

Optional Information about required changes to maintain weight or lose a little weight 



Goal setting: participants have to select a weight goal: weight maintenance or modest 
weight loss (5 kg in o ne year) 



Short assessment of physical acitivity pattern and dietary intake 



Feedback on behaviors: it will be indicated which behavior change would fit the 
participant best 



Participants are asked if they want more information about for which behavior change they 
are most motivated 



Optional 



Assessment of motivation: attitude, self-efficacy, and social influence beliefs 
towards p hysical activity and dietary intake 



Feedback on beliefs and it will be indicated which behavior change fits best 
with partici pants' motiva tion 



Goal setting: participants have to select a weight goal: improve physical activity level, 

dietary intake or both 

Summary of goals and overview of session 2 

Choose date of next session: continue directly, after one week or choose own date 



Session 2 

Summary of goals set in session 1 and overview of content session 2 



Assessment of weight 

Detailed assessment of the chosen behavior change in session 1 {physical activity, dietary 

intake or both) 

Feedback on behavior: it will be indicated which sub-behavior changes can be made to 
achieve the weight goal 



Goal setting: participants have to select specific sub-behavior change(s) within the chosen 
main beha vior (i.e. dietary intake and/or physical activity) 



Summary of goals and information about planning 



Action planning: for each sub-behavior participants have to form 'if-then' plans by 
specifying when, where, and how they want to carry out the desired behavior change 



Optional Preparatory planning: participants can form 'if-then' plans for preparations 
| that have to be made before the behavior change can be carried out 



Summary of goals and action and preparatory plans 



Optional Information on how to best carry out action and preparatory plans 



Generic information about setting rewards 
Optiona 



Setting rewards: participants can specify a future reward for when achieving 
their weight goal 



Summary of goals and action and preparatory plans and overview of session 3. 
Participants will be instructed and motivated to carry out the behavior change 



Choose date of next session: after one week or choose own date 



Legend 

Bold = video message in video-text intervention 



Generic information 



Assessment/questions 



Tailored feedback 



Act for participants 



Figure 1 Overview of the content of the intervention. 



Start behavior change 



Session 3 



Summary of goals and action plan(s) and overview of content session 3 



Assessment of weight 



Assessment of the chosen sub-behavior(s) in session 2 



Assessment of action plan(s) made in session 2 by asking participants when they failed to 
carry out their plan(s) 



Feedback on sub-behavior(s): it will be indicated whether or not participants achieved 
their behavioral goal by comparing their current behavior with their behavior in session 2 



Feedback on action plan(s): it will be indicated whether or not participants succeeded to 
carry out their action plan(s) successfully 

Assessment of difficult situations: participants are asked if they encountered or expect to 
encounter situations in which they find it difficu lt to carry out their action plan(s) 

Assessment of difficult situations: per sub-behavior participants can select a 
maximum of two situations in which they experienced or expected to 
experience difficulties in carrying out their action plan(s) 

Feedback on how to deal with the selected difficult situation(s) 



Optional: 
coping 
planning 



Coping planning: participants can choose a coping option for how to deal with 
the selected difficult situation(s) 



Overview of coping plan(s) 



Optional Generic information on how to deal with difficult situations in general 
Summary of goals and action and coping plans and overview of session 4 



Choose date of next session: after one week or choose own date 



This session is idential to session 3, only with the addition of: 



After the feedback on sub-behavior(s) and action plan(s): participants have the possibility 
to change their goals and/or action plan(s). Participants who want to change their goals 
and/or action plan(s) will go back to session 2 and follow the program again with their new 
goals and/or new action plan(s) 



Optional: 
after 
coping 
planning 



After the optional coping planning part, participants are asked if they want to 
read/view narratives 



Narratives: per sub-behavior participants can read/view two narratives 



Session 5 



This session is idential to session 4, only with the addition of: 

After the assessment of weight, behavior, and action plans, participants will for the first 
time receive feedback on their body weight during the program. It will be indicated 
whether or not they achieved their weight goal 



This session is idential to session 5, only with the addition of a part related to long-term 
changes at the end of this last session: 

Generic information about how to maintain weight (changes) on the long-term 

Goal setting: participants have to set a long-term weight goal by selecting a time-frame and 
desired future body weight 



Summary of long-term weight goal and generic information about how to maintain 
behavior changes on the long-term 

Long-term action plan(s): participants can make new action plan(s) for how to 
maintain the behavior change on long-term 



Optional 



Summary of goals and action plan(s) 



Optional Recapitulation of the essentials elements of the program 
Official ending of the program 
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and given by a professional male actor, while the messages 
related to dietary intake were recorded in a cooking studio 
using a professional female actor. These two actors had the 
role as an expert in the field of nutrition and physical activ- 
ity. For the narratives, two actors per sub-behavior were 
recruited, who each had to act in three videos. These videos 
were recorded in a film studio that was decorated as a liv- 
ing room in order to increase the authenticity of the stories. 

An example of the text-text intervention and the 
video-text intervention can be found in Additional file 2 
and Additional file 3. 

Pretest of the interventions 

Two pretests were conducted before a definite version 
of the interventions was developed. First, a prototype of 
the text-text intervention was pretested among 25 mem- 
bers of the target population. Twenty individuals worked 
through the intervention at home, while five participants 
participated in a cognitive interview in the presence of a 
member of the project team. During this interview, par- 
ticipants were asked to talk out loud about the choices 
they made in the program and about their interpretation 
of the feedback, usability of the action planning tools 
and so on. This process yielded useful findings, for ex- 
ample about log in problems and unclear questions and 
feedback. Based on these findings, the text-text interven- 
tion was improved after which the videos were recorded. 
Subsequently, a pretest of the video-text intervention was 
conducted using the same procedure as the first pretest. 
This second pretest, however, focused more on the clarity 
of the video messages as well as the usability of the web- 
site in which the interventions are integrated. This pretest 
again resulted in several useful suggestions for improve- 
ment, such as speed problems during the program and dif- 
ficulties with navigation through the website. 

Step 5: planning for program implementation 

The purpose of step five is to develop a plan for program 
use, including adoption, implementation, and continu- 
ation. The need to facilitate program use was, however, 
already taken into account from the beginning of step 
one by developing the interventions in such a way that 
will enhance their potential for being adopted, im- 
plemented, and sustained. For example, to implement 
the interventions no human actions are required. Indi- 
viduals who want to use the intervention can go the 
website and register, after which they will automatically 
receive programmed e-mails. Furthermore, the develop- 
ment process of the interventions may also increase the 
likelihood of program use. For example, several small 
pilot studies among members of the target population 
were conducted to identify the preferences and needs of 
the potential users regarding the content of the interven- 
tion, the visual aspects of the website and intervention, 



the format of making preparatory, action, and coping 
plans, the recruitment materials for the evaluation study 
(e.g. brochure), the included difficult situations, the 
name of the intervention, and the actors in the video 
messages. During these pilot studies, we particularly in- 
vestigated the opinions of individuals with a low level of 
education to ensure their preferences are integrated in 
the intervention and all intervention parts were clear to 
them. Moreover, by pretesting the text-text intervention 
and subsequently the video-text intervention, we also 
tried to adapt the intervention as much as possible to 
users' preferences and needs. 

To further facilitate program use, we also composed an 
advisory board consisting of potential adopters and imple- 
menters, including several occupational health services. 
Occupational health services have the objective to provide 
both cure and care for working people, which is in line 
with the purpose of the intervention. In the Netherlands, 
many employees receive an annual medical screening car- 
ried out by an occupational health service [62]. During 
these medical screenings, employees can be handed over a 
brochure about the intervention. Other implementation 
possibilities could be the use of advertisements in mass 
media, social media, and newsletters in companies. 

Step 6: planning for program evaluation 

Evaluation design and procedure 

A three-group randomized controlled trial will be con- 
ducted to evaluate the efficacy of both versions of the 
intervention in comparison to a waiting list control 
group on BMI, dietary intake, and physical activity. 
Participants who will be randomized to the control 
group can use one of the interventions after the study. 
Measurements will take place at baseline (TO) and at 6 
(T2) and 12 months (T3) after baseline. During all mea- 
surements, participants will have to complete an online 
questionnaire via the study website. 

A power calculation was carried out to estimate the 
required number of participants. In order to detect a 
medium sized effect (d = 0.5) on BMI [63], using a power 
of .90, a significance level of .05, and being able to test 
interaction effects between participants with a low, 
medium, and high level of education, about 1,000 partic- 
ipants need to complete the study. Taking into account a 
drop-out percentage of 50% between baseline and the 
last follow-up measurement [64], this implies that ap- 
proximately 2,000 participants are needed at baseline. 
These will be divided over the three study arms equally. 
Participants are eligible for inclusion when they are at 
least 18 years old, have a job, and have a BMI between 
18.5 and 30. Although obese people (BMI > 30) do not 
belong to the target population for the evaluation study, 
these individuals will be given the possibility to use the 
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program. Participants who have a physical condition 
that may influence dietary or physical activity patterns 
(e.g. diabetes) are ineligible to participate. Participants 
will be recruited by various occupational health services 
during medical screenings as well as through companies 
without interference of the occupational health services. 
Brochures and messages in internal company newsletters 
will be used to invite people to participate in the study. 
Mass media advertisements and press releases will also be 
used to recruit participants. After registration at the study 
website, participants will be randomized to one of the 
three conditions and have the opportunity to fill out the 
baseline questionnaire. Participants in one of the interven- 
tion conditions have to wait two weeks before they can 
start using their assigned intervention. To decrease the 
likelihood of attrition in the evaluation study, one hundred 
cash prizes of €100 will be raffled among participants who 
complete all questionnaires [54]. Participants will also 
receive two reminders per intervention session and per 
measurement in order to improve retention in the study. 

The Ethical Commission of the Open University Heerlen 
reviewed the study protocol and judged that the study is 
not within the scope of the Social Support Act (WMO) 
and that no approval of the medical ethics committee was 
required. They also indicated that there was no objection 
to performance of the study. The study is registered in the 
Dutch Trial Registry (nr. NTR3501). Participants' approval 
will be obtained in line with the APA informed consent 
ethical principles. At the beginning of the study, all eligible 
participants will be provided with information about the 
study and asked to sign an online informed consent form. 

Hypotheses 

The following hypotheses will be tested: 

- The video-text intervention will be more effective 
than the text-text intervention in the prevention of 



weight gain (i.e. achieving weight maintenance or 
modest weight loss) and more appealing for 
individuals with low levels of education. 

- The text-text intervention will be more effective 
than the video-text intervention in the prevention of 
weight gain and more appealing for individuals with 
high levels of education. 

- Both the video-text as the text-text intervention will 
be more effective in the prevention of weight gain 
compared to the control group. 

Measurement instruments 

The primary outcomes of the study are self-reported 
body weight, BMI, physical activity, and dietary intake. 
These will be assessed at baseline and at 6 and 12 month 
follow-up. In a sample of the participants, body weight 
and height will also be measured objectively by various 
occupational health services at baseline and 12 month 
follow-up. 

Further, several potential mediators and moderators 
of the intervention effects will be measured. Mediators 
(i.e. working mechanisms of the interventions) that will 
be assessed include self-regulation skills and self-efficacy 
and intention towards being more physically active and 
eating less of energy-dense food products. These will be 
measured at baseline and at 6 and 12 month follow-up. 
At baseline, various moderators will be measured as 
well, including demographic characteristics (e.g. gender, 
age, and educational level), information processing style, 
self-efficacy, intention, media preference, and perceived 
body image. 

In addition, we will also conduct a process evaluation to 
examine potential moderating factors. This evaluation will 
take place directly after the last session of the intervention 
(Tl) as well as briefly at the 6 month follow-up measu- 
rement (T2). Process measures that will be examined in- 
clude action planning (i.e. the quality of action plans), 



Moderators: 

- Demographic characteristics (TO, T2, T3) 

- Information processing style (TO, T2, T3) 

- Self-efficacy (TO, T2, T3) 

- Intention (TO, T2, T3) 

- Program appreciation (Tl, T2) 

- Action planning (Tl) 

- Intervention use (Tl) 

- Media preference (TO) 

- Perceived body image (TO) 



Working mechanisms 
(mediators): 

- Self-regulation skills: goal 
setting, action and coping 
planning, monitoring (TO, 
T2, T3) 

- Self-efficacy (TO, T2, T3) 

- Intention (TO, T2, T3) 



Behavioral outcomes: 

- Physical activity (TO, 
T2, T3) 

- Dietary intake (TO, T2, 
T3) 



Health outcomes: 

- Body weight and BMI (TO. 
T2, T3) 



Figure 2 Overview of concepts that will be measured. Measurement times: TO = 
follow-up; T3 = 12 month follow-up. 



baseline; T1 = after intervention session 6; T2 = 6 month 
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intervention use (e.g. number of times participants logged 
in and amount of information viewed), and participants' 
appreciation of the intervention (e.g. source, message, and 
channel factors). Figure 2 gives an overview of the con- 
cepts that will be measured at each time point. 

Discussion 

The aim of the present paper was to describe the sys- 
tematic development of a text-driven and a video-driven 
web-based computer-tailored intervention aimed to pre- 
vent obesity among lower and higher educated Dutch 
adults with a healthy weight or limited overweight. Both 
interventions have exactly the same educational content 
but differ in the format in which the information is 
delivered. The video-text intervention provides the core 
messages by means of videos, while the text-text inter- 
vention is fully text-based without the use of visual ele- 
ments. Both interventions follow the steps distinguished 
in the I-Change Model and self-regulation theories; indi- 
viduals will be made aware of their health risk behavior, 
motivated to improve their dietary or physical activity 
behavior, set goals, make plans, monitor and evaluate 
their weight and behavior, and deal with difficult situa- 
tions in order to achieve weight maintenance or modest 
weight loss. 

The video-text intervention is specifically developed to 
respond to the need to develop interventions aimed at 
individuals with a low level of education. Despite the fact 
that these individuals have the highest rate of obesity 
[5,6] and unhealthy dietary and physical activity patterns 
[43,44], there is a lack of interventions that are appealing 
and effective for this high risk group. The video-text 
intervention may be a good way to reach these individ- 
uals, as research has shown that lower educated individ- 
uals have a preference for videos over text and evaluate 
video messages as more attractive and understandable 
than text [26,30-32]. A related advantage of the video- 
text intervention is the fact that videos may reduce the 
amount of cognition needed to process information, 
which will free resources to process the main message 
[29]. By evaluating the interventions, insight will be 
obtained into whether the video-text intervention is in- 
deed more effective and appealing for lower educated 
individuals than the text-text intervention. 

Components that may increase the efficacy of both 
interventions in general are the self- regulation frame- 
work and the small changes approach. Evidence indi- 
cates that these are promising ways to prevent obesity 
[47-49]. The fact that we used a planned approach to 
develop the interventions (i.e. the IM protocol) may also 
increase the overall efficacy [39]. Moreover, by adapting 
the interventions to potential users as much as possible, 
by integrating their preferences as indicated in several 
small pilot studies, the efficacy of the interventions may 



also be facilitated. Additionally, the interventions offer a 
lot of freedom. Participants can, for example, choose 
which goals they want to achieve and which information 
and advices they do or do not want to read. It has been 
assumed that this high sense of autonomy will enhance 
individuals' motivation, which in turn may increase the 
efficacy of the interventions [65]. 

To conclude, the use of the IM protocol has led to the 
development of two web-based computer-tailored inter- 
ventions aimed to prevent obesity among Dutch adults 
with a healthy weight or limited overweight. By evaluat- 
ing the interventions more insight will be obtained about 
their efficacy to prevent obesity, the efficacy of videos in 
web-based computer-tailored interventions, for which 
target group video tailoring is more effective, and by 
which processes effects may occur. These results can be 
used as input for future web-based computer-tailored 
interventions, specifically for those aimed at obesity pre- 
vention. If the interventions prove to be effective, an 
efficient obesity prevention tool that can reach large 
numbers of people against low costs will be available. 

Additional files 



Additional file 1: Table SI. Overview of performance objectives, 
determinants, change objectives, theoretical methods, and practical 
applications. 

Additional file 2: Example of the text-text intervention. 
Additional file 3: Example of the video-text intervention. 
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